In many previous papers, the authors used an endomorphism of algebra to twist the original algebraic structures in order to produce the corresponding Hom-algebraic structures. In this works, we use these either a bijective linear map, either an element of centroid either an averaging operator either Nijenhuis operator, either a multiplier to produce Hom-Poisson color algebras from given one.
Introduction and first definitions
Hom-associative color algebras [4] has been introduced by L. Yuan as a generalization of both Homassociative algebra and associative color algebras. And Hom-Lie color algebras were introduced by the same auther as natural a generalization of the Hom-Lie algebras as well as a special case of the quasi-hom-Lie algebras. The author proved that the commutator of any Hom-associative color algebra gives rise to Hom-Lie color algebra and presents a way to obtain Hom-Lie color algebras from the classical Lie color algebras along with algebra endomorphisms. Also, He introduced a multiplier σ on an abelian group and provide constructions of new Hom-Lie color algebras from old ones by the σ-twists.
However, Hom-Poisson color algebras are introduced in [3] as the colored version verion of Hom-Poisson algebras introduced in [2] . The authers in [2] give some constructions of Hom-Poisson color algebras from Hom-associative color algebras which twisting map is an averaging operator or from a given Hom-Poisson color algebra together with an averaging operator or from a Hom-post-Poisson color algebra. In particular, they show that any Hom-pre-Poisson color algebra leads to a Hom-Poisson color algebra. The description of Hom-Poisson color algebras is given in [5] by using only one operation of its two binary operations via the polarisation-depolarisation process.
The goal of this paper is to give a contuation of constructions of Hom-Poisson color algebras [2] . While many authers working on Hom-algebras use a morphism of Hom-algebras to builds another one, we ask our self if there are other kind of twist which are not morphism such that we can get Hom-algebraic structures from others one. To give a positive answer to the questions above, we organize this paper as follows. In Section 1, we recall some basic definitions about Rota-Baxter Hom-associative color algebras and Rota-Baxter Hom-Lie color algebras as well as averaging operator, Nijenhuis operator and centroid. In Section 2, we give the main results i.e. we give new products for Hom-Poisson color algebras from another one by twisting the original multiplications by a bijective linear map, an element of centroid, an averaging operator, a Rota-Baxter operator, a Nijenhuis operator or a multiplier.
Throughout this paper, all graded vector spaces are assumed to be over a field K of characteristic different from 2. definition 1.1. Let G be an abelian group. A map ε : G × G → K * is called a skew-symmetric bicharacter on G if the following identities hold,
Observe that ε(a, 0) = ε(0, a) = 1, ε(a, a) = ±1 for all a ∈ G, where 0 is the identity of G.
If x and y are two homogeneous elements of degree a and b respectively and ε is a skewsymmetric bicharacter, then we shorten the notation by writing ε(x, y) instead of ε(a, b). definition 1.3. By a color Hom-algebra we mean a quadruple (A, µ, ε, α) in which Then, δ(x, y) = σ(x, y)σ(y, x) −1 is a bicharacter on G. In this case, σ is called a multiplier on G, and δ the bicharacter associated with σ.
For instance, let us define the mapping σ :
It is easy to verify that σ is a multiplier on G and
is a bicharacter on G. definition 1.6. A Hom-associative color algebra is a color Hom-algebra (A, µ, ε, α) such that
for any x, y, z ∈ H(A). If in addition µ = ε(·, ·)µ op i.e. µ(x, y) = ε(x, y)µ(y, x), for any x, y ∈ H(A), the Hom-associative color algebra (A, µ, ε, α) is said to be a commutative Hom-associative color algebra.
proposition 1.7. Let (A, µ, ε) be an associative color algebra and α : A → A an even linear map such that (A, µ, ε, α) be a Hom-associative color algebra. Then, for any fixed element ξ ∈ A, the quadruple (A, µ ξ , ε, α) is a Hom-associative color algebra with
for any x, y ∈ H(A).
Proof. For any x, y, z ∈ H(A),
This gives the conclusion. definition 1.11. 1) A Rota-Baxter Hom-associative color algebra of weight λ ∈ K is a Hom-associative color algebra (A, ·, ε, α) together with an even linear map R : A → A that satisfies the identities
for all x, y ∈ H(L).
2) A Rota-Baxter Hom-Lie color algebra of weight λ ∈ K is a Hom-Lie color algebra (L, [−, −], ε, α) together with an even linear map R : L → L that satisfies the identities
• the multiplication, e 1 · e 1 = −e 1 , e 1 · e 2 = e 2 , e 2 · e 1 = e 2 , e 2 · e 2 = e 1 ,
• the Rota-Baxter operator R : A → A given by : R(e 1 ) = −λe 1 , R(e 2 ) = −λe 2 . definition 1.13. For any integer k, we call 1) an α k -averaging operator over a Hom-associative color algebra (A, µ, ε, α), an even linear map β :
for all x, y ∈ H(A).
2) an α k -averaging operator over a Hom-Lie color algebra (A, −, −, ε, α), an even linear map β :
For example, any even α-differential operator d : A → A (i.e. an α-derivation d such that d 2 = 0) over a Hom-associative color algebra is an α-averaging operator. definition 1.14. For any integer k, we call 1) an element of α k -centroid of a Hom-associative color algebra (L, ·, ε, α), an even linear map β :
2) an element of α k -centroid of a Hom-Lie color algebra (L, [−, −], ε, α), an even linear map β : L → L such that
Observe that β([x, y] = [α k (x), β(y)] thanks to the ε-skew-symmetry. definition 1.15. 1) A Nijenhuis operator over a Hom-associative color algebra (A, µ, ε, α) is an even linear map N :
2) A Nijenhuis operator over a Hom-Lie color algebra (A, µ, ε, α) is an even linear map N :
Hom-Poisson color algebras
In this section, we present some constructions of Hom-Poisson color algebras. In the most proof, we only prove the compatibility condition and left Hom-associativity and Hom-Jacobi identity. A Hom-Poisson color algebra (A, µ, {·, ·}, ε, α) in which µ is ε-commutative is said to be a commutative Hom-Poisson color algebra.
> be a three-dimensional graded vector space and · : A × A → A and [−, −] : A × A → A the multiplications defined by e 1 · e 1 = e 1 , e 1 · e 2 = e 2 e 1 · e 3 = ae 3 , e 2 · e 1 = e 2 , e 2 · e 1 = 1 a e 2 , e 2 · e 3 = e 3 , e 3 · e 1 = ae 3 , e 3 · e 2 = 0 e 3 · e 3 = 0, [e 2 , e 3 ] = e 3 [e 1 , e 2 ] = 0 [e 1 , e 3 ] = 0.
Then, the quintuple (P, ·, [−, −], ε, α) is a Hom-Poisson color algebra with α(e 1 ) = e 1 , α(e 2 ) = e 2 , α(e 3 ) = ae 3 , and any bicharacter ε. This ends the proof.
The following Theorem is proved as the previous one. for any x, y ∈ H(P). Moreover, an endomorphism of (P, ·, [−, −], ε, α) is also an endomorphism of (P, * σ , [x, y] σ , ε, α). Proof. For any x, y, z ∈ H,
This gives the conclusion. The even linear map being an α 0 -averaging operator, it comes
This finishes the proof. The associativity and Hom-Jacobi identity are proved in the same way. Proof. On the one hand, we have for any x, y, z ∈ H,
Using Hom-Leibniz color identity, 
By comparing, we get the Hom-Leibniz color identity. This proves the Theorem. 
The Hom-associativity and Hom-Jacobi color identity are proved in a similar way.
The below theorem asserts that the tensor product of any commutative associative algebra and any n-Hom-Lie color algebra gives rise to an n-Hom-Lie color algebra. 
